Background: The present study aimed to address the suspected deficiency in the level of understanding of HIV/AIDS among clinical and pre clinical dental students at the University of Jordan. In this cross-sectional study, structured questionnaires were distributed to fifth year dental students (n = 121) and to third year dental students (n = 144) in the academic year 2008/2009. Findings: Significantly higher percentage of fifth-year students compared to third-year students felt that the teaching they received on cross-infection precautions and barrier dentistry was adequate (P < 0.001). Majority (84.2%) of fifth-year students were aware that individual carrying anti-HIV antibodies to be an HIV carrier, only 57.7% of third-year students were aware of this fact (P < 0.001). Majority recognized the association between Kaposi sarcoma, oral candidiasis and hairy leukoplakia with HIV/AIDS but knowledge of the association between HIV/AIDS with less frequent lesions was inadequate. Significantly higher proportion of third-year students compared to fifth-year (39.2% vs. 26.3%) thought that HIV patients should be referred to other centers or support groups for treatment (P = 0.04).
Introduction
The AIDS epidemic is continuing to grow [1] ; global estimates indicated that over 40 million people are infected [2] . The fact that the number of HIV-infected patients under dental care is expected to increase [3] highlights the importance of providing healthcare, part of which dental treatment, to all individuals indiscriminately [4] . The reports indicated that about 90% of the HIV infections among healthcare workers occur in developing countries where occupational safety is a neglected issue [5] [6] [7] .
Jordan has low HIV/AIDS prevalence. In 2007, there were an estimated 380,000 people living with HIV/AIDS in the region, according to UNAIDS. Although figures are low compared with southern Africa or Asia, they are still a cause for alarm, particularly since they are rising rapidly, especially among high-risk groups [8] .
The human immunodeficiency virus (HIV) is the virus that causes AIDS. HIV attacks the immune system by destroying CD4 positive (CD4+) T cells. The acquired immunodeficiency syndrome (AIDS) is the end stage of HIV infection. A person infected with HIV is diagnosed with AIDS when he or she has one or more opportunistic infections, such as pneumonia or tuberculosis, and has a dangerously low number of CD4+ T cells less than 200 cells per cubic millimeter of blood [9] . All dental students should have complete knowledge about the universal precautions which is an administrative control measure that calls for the implementation of practices and equipment to protect the health care workers whenever the potential exists for exposure to blood. Every patient is considered to be infected with a blood-borne pathogen regardless of the known sero-status [10] .
Clinical dental students in particular may encounter a number of incidents where infections, including AIDS, from patient's body fluids may occur. In comparison to other infectious diseases, dental students were found to be more willing to treat HBV-and HCV-infected patients than those with HIV infection [11] . Male students were reported to have significantly stronger negative attitudes towards patients at risk for or with HIV infections/AIDS than female students [12] . Dental students were reported to favor the inclusion in their tutored programs a more comprehensive material about patients with HIV infections/AIDS, such materials as case studies, discussion groups and closely supervised clinical experiences [12] .
The dental school at the University of Jordan though not the largest in the Middle East but one of the accredited few. The school provides five-year training programs for about 800 students among them there are nearly 300 clinical students who carry out a comprehensive training in a well structured two-year clinical program. This program covers studying and training in the various disciplines of clinical dentistry and during which, it is estimated that about 30000 patients receive appropriate dental treatment every year. Such frequent exposure of the clinical students to patients entails a solid theoretical background on the part of the students of the infectious diseases and their means of transmission. In the first three years in dentistry, students mainly study basic science, in the third year they study virology which includes lectures about HIV, while clinical sessions and treating patients starts in the 4 th academic year. So the different clinical aspects related to infectious diseases are dealt with during 4 th and 5 th academic years, where by at the end of 5 th year, students should have completed the courses of oral pathology, oral medicine and oral surgery that relate to infectious diseases.
The dental literature is replete with published reports that evaluated the knowledge of clinical dental students of HIV/AIDS and their attitude towards infected patients with this disease [1, 11, and 13] . The authors are unaware, however, of any similar investigation that had been carried out on the dental students in Jordan.
Owing to the alarmingly increasing spread of HIV in the Middle East, the present study aimed to address the suspected deficiency in the level of understanding and awareness of this disease among clinical dental students at the University of Jordan. The study was planned to evaluate the clinical students' knowledge of HIV infection, virology, routs of transmission and cross infection methods and to compare it with the third year pre clinical dental students.
Materials and methods
A structured questionnaire was distributed to all third year (144 students) and to all final year dental students (121 students); the sample size was fixed, at the end of obligatory lectures in the academic year 2008/2009 after the approval of the department at the faculty, to assess their knowledge of and attitude towards HIV/AIDS. The questionnaire covered the following aspects (see additional file 1); perception on the adequacy of curriculum preparation on HIV/AIDS which included 5 items using 4 response categories ranging from more than adequate to no teaching received; knowledge on HIV included 4 items using 2-5 responses where there is only one correct response, knowledge about associated lesions included 8 items using 4 response categories ranging from the right answer to don't know, knowledge of potential transmission routes of HIV included 8 items using 2 responses either yes or no, and students' attitude and practice behavior which included one item using 2 responses of either to refer or treat these patients. The questionnaire was similar to that used by Gilbert and Nuttall [13] . With the exception of age and sex no additional socio-demographic variables were collected and available for analysis.
Dentistry at Jordan University includes 5 academic years, third year is the final basic year, and 5th year is the final basic and clinical year. So comparison was made between them. Third year students study virology, having no clinical contact with patients, while 5 th year students treat patients, and should have covered the whole subject related to infectious diseases related to dental work, specifically HIV.
Statistical analysis was performed using SPSS for Windows release 17.0 (SPSS Inc., Chicago, IL, USA). Frequency distributions were obtained and chi-square test was used to compare differences between groups. Statistical significance was set at p < 0.05.
Findings
Ninety seven (16 males, 81 females) third-year students out of 144 (67.4%) and 114 (27 males and 87 females) fifth-year students out of 121 (94.2%) completed the questionnaires. The age range of the third-year students was 19-22 (mean 20.6 ± 0.55 year) and that of fifth-year student was 22-24 years (mean 22.7 years ± 0.56 year).
Adequacy of curriculum (Table 1) Significantly higher percentage of fifth-year students compared to third-year students felt that the teaching they received on cross-infection precautions and barrier dentistry as adequate (P < 0.001). In contrast, significantly higher percentage of fifth-year students (34.2%) compared to third-year students (11.3%) rated their teaching on virology as not sufficient to meet the need (P < 0.001) and, although the difference was statistically insignificant, higher percentage of fifth-year students (34.2%) compared to third-year students (23.7%) felt that the teaching they received on recognition of bloodborne virus risk groups as inadequate. The teaching received on sterilization practice and procedures was rated as inadequate by 59.8% of third-year students and 47.4% of fifth-year students (P = 0.027).
Knowledge on HIV (Table 2)
The host defense cells primarily affected in AIDS were T lymphocytes according to 97.4% of fifth-year students and 75.3% of third-year students (P < 0.001). While the majority (84.2%) of fifth-year students were aware that an individual carrying anti-HIV antibodies to be an HIV carrier, only 57.7% of third-year students were aware of this fact (P < 0.001). Disappointingly, 7.9% of fifth-year students and 26.8% of third-year students thought that carrying anti-HIV antibodies means immunity against HIV infection. Surprisingly, only 11.3% of third-year and 7.9% of fifth-year students knew the time period between a person's first contact with the virus (infection) and the detection of HIV antibodies in blood or other fluids. There were significant proportions of respondents who thought it may take up to 5 years for these antibodies to be detectable.
Knowledge of lesions associated with HIV/AIDS (Table 3)
The association of Kaposi sarcoma, oral candidiasis, and oral hairy leukoplakia with HIV was known by higher proportion of fifth-year compared to third-year students. However, some students believed that these lesions were virtually exclusive to HIV/AIDS; 56.7% of third-year students thought that Kaposi sarcoma is exclusive to HIV/AIDS. Approximately one-third of fifth-year students and majority of third-year students Table 1 Third-and fifth-year Jordanian dental students' evaluation of the teaching they had received on five topics were unaware of the association between salivary gland disease and HIV/AIDS. A significant proportion of the students, particularly third-year, did not link or know the association between oral melanotic hyperpigmentation and idiopathic thrombocytopaenic purpura with HIV/AIDS. Of the third-year students surveyed, less than one-third knew that Crohn's disease and HIV are unassociated compared to three-quarters of fifth-year students who knew this information.
Knowledge of potential transmission routes of HIV (Table  4) Some students, without significant difference between clinical-and pre clinical-year students, thought that HIV can be transmitted to them if their unbroken skin comes into contact with unbroken skin, saliva, or blood of an HIV-positive patient. Although all fifth-year and 93.8% of third-year students recognized that contact of a cut skin with blood of HIV-positive patient represented a transmission risk, majority of clinical and pre clinical students considered contact of a cut skin with saliva of HIV-positive patient and nearly one-quarter of them thought that contact of a cut skin with unbroken skin of HIV-positive patient as potential transmission routes of HIV. Regardless of educational level, inhalation of aerosol was considered as means of cross-infection by nearly three-quarters of students when the aerosol contains blood of HIV-positive patient, but significantly higher proportion of third-year students thought that aerosol containing saliva of HIV-positive patient could transmit HIV infection.
Attitude and behavior practices towards HIV/AIDS patients
There was 73.7% of fifth-year students and 60.8% of third-year students who thought that HIV/AIDS patients should be treated at any dental facility with same respect and dignity as other patients but after taking special precautionary measures. Significantly higher proportion of third-year students compared to fifth-year (39.2% vs. 26.3%) thought that these patients should be referred to other centers or support groups for treatment (P = 0.04).
Discussion
In this study, comparison was made between 3d and 5 th year dental students regarding their knowledge and attitude about HIV. The sample was homogenous; there were no ethnic or religious variations, future studies are encouraged to study the influence of other factors, Table 4 Third-and fifth-year Jordanian dental students' view on potential transmission routes of HIV which were not studied here such as the social class, the income, education of parents and the area of residency on the student's attitude towards HIV patients, as this is a limitation of this study. Also future studies are encouraged to hold this study among dental students of the other dental faculty in Jordan and among other health care workers.
Dentists have a responsibility to provide HIV-infected patients, particularly because oral lesions are common among these patients. It is obvious that having adequate knowledge about HIV/AIDS enhances confidence in student's ability to manage infected patients. In the present investigation most of the clinical dental students rated the teaching they received on cross-infection precautions and barrier dentistry as adequate or more than adequate. However, there was a lower degree of satisfaction expressed for instruction on sterilization practice and procedures and recognition of blood-borne virus risk groups especially among pre clinical students. In contrast, students showed a higher degree of satisfaction in the latter two teaching topics in a similar study conducted in UK [13] . A rather surprising finding of the present investigation indicated that only 11.3% of thirdyear and 7.9% of fifth-year students knew the average time period of 6-12 weeks [14] required for HIV seroconversion. This may explain the low satisfaction among students by the teaching they received in virology.
A significant number of students did not know when it is possible to confirm the HIV infection. Some students thought it takes up to five years for seroconversion to happen. Disappointingly, some students even thought that carrying anti-HIV antibodies indicates immunity against the disease. The inadequate knowledge of HIV virology was also reported by Nigerian [15] and Sudanese dental students [16] .
Providing proper dental care to HIV/AIDS patients necessitate good knowledge in the recognition of the oral lesions associated with the disease. As many as 40 oral manifestations of HIV infection have been reported [17] . The results in this study showed adequate knowledge of the lesions strongly associated with HIV/AIDS such as Kaposi sarcoma, hairy leukoplakia, and oral candidiasis. However, the clinical and especially the pre clinical students needed a broader knowledge of lesions less strongly associated with HIV such as oral melanotic hyperpigmentation, idiopathic thrombocytopenic purpura, and salivary gland disease. Students should also be educated that even the lesions strongly associated with HIV/AIDS are not exclusive to HIV/AIDS. Kaposi sarcoma, hairy leukoplakia and oral candidiasis may also be seen in patients not having HIV infection or AIDS. However, the overall knowledge of the Jordanian dental students about the oral manifestations of HIV/AIDS is considered satisfactory compared to that of dental students in countries where AIDS is endemic [15] .
Since oral lesions are common in HIV/AIDS patients, oral health care is an important component of their treatment plan. Although many dentists used to reject providing dental treatment to AIDS patients, dentists' attitudes toward the treatment of these patients have improved in recent years [18] . In the present study, only 39.2%(pre clinical) vs. 26.3% (clinical) of students were unwilling to treat HIV/AIDS patients and thought that they should be referred to other centers or support groups for treatment. The rest of the students thought that these patients should be treated at any dental center but felt that special precautionary measures are necessary during treatment. Although these results are in agreement with some published reports [12, 19] , the willingness of treating HIV/AIDS patients is, however, felt an over optimistic by enthusiastic students in this conservative society where AIDS is still in low prevalence rates. A study conducted in Jordan few years ago to investigate willingness of working dentists to treat HIV infected patients has shown that, when a fake AIDS patient contacted dental practices by phone for treatment of pain of dental origin, there was fear of the HIV illness and only 15% accepted to provide such treatment [20] .
The fear of treating HIV-infected patients was further revealed by the inadequate knowledge of HIV transmission reported by the students participated in this study. Evidence indicated a low occupational risk for HIV infection among health care professionals [13] . The highest risk was following needle-stick injury and has been estimated as less than 0.5% per accident [21] . Exposure of broken skin to infected blood is a possible transmission route and has been considered by the vast majority of students. However, no evidence of HIV cross infection may follow exposure of unbroken skin to body fluids of HIV-infected patients [13] .
Nearly one-quarter of the students thought that contact of a cut skin with unbroken skin of HIV-positive patient was a possible transmission route of HIV, further revealing the inadequate knowledge about HIV transmission, majority of them considered contact of a cut skin with saliva of HIV-positive patient could be a risk factor. But till this time there is no report of transmission of HIV from saliva alone Although HIV was isolated from saliva [13] . Inhalations of infected body fluids, such blood or saliva aerosols, could be considered as potential transmission routes of HIV [22] , in this study, nearly three-quarter of the students thought that HIV infection could be transmitted through inhalation of aerosols containing HIV-infected blood, significantly higher proportion of the pre clinical students thought that aerosol containing saliva of HIV-positive patient could transmit HIV infection.
Conclusion
The level of knowledge of Jordanian dental students (clinical and pre clinical) about HIV and AIDS was generally acceptable. There were, however, some inadequacies in the students' knowledge in some essential aspects of control and prevention of transmission of the disease. The dental school curriculum must, therefore, be updated and improved in order to enhance the students' knowledge in those aspects.
